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THE UTILITY OF TWO AUTISM SCREENING INSTRUMENTS IN AN URBAN 
LOW-INCOME MINORITY POPULATION 
SHANNON KIANG 
ABSTRACT 
Importance: Autism spectrum disorder (ASD) represents a growing healthcare challenge 
that affects an estimated 1 in 68 children in the US.  Early intervention can lead to 
improved long-term outcomes but access to these services is dependent on diagnosis.  
Diagnostic assessments are costly and time-consuming, making it impractical to conduct 
wide-scale assessments.  Screening instruments such as the Social Communication 
Questionnaire (SCQ) and the Social Responsiveness Scale, Second Edition (SRS-2) have 
been developed to efficiently screen for children who should be referred for full clinical 
assessment.  
The validity of the SCQ and the SRS-2 autism screening instruments has not yet 
been tested in a predominantly urban low-income minority population with lower 
education levels and high immigrant/English as second language prevalence.  
Additionally, current research suggests that children with lower socioeconomic status and 
children in ethnic minority groups may be underdiagnosed with ASD, which underscores 
the importance of an effective screening method for these underrepresented groups.  
Minority children are typically diagnosed with ASD at a later age than white children, 
which leads to a delay in critical early intervention services.   
Objective: We wish to examine the effects of age, gender, ethnicity, preterm birth, 
maternal primary language, maternal nativity, and maternal education on the validity of 
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the SCQ-Current and the SRS-2 for pediatric patients at Boston Medical Center.  A 
modified screening administration process was developed to account for the higher 
English as a second language speakers and lower-literacy rates in this population; as 
such, we are also examining the validity of the screening instruments when administered 
under this modified procedure.   
This study will also examine the ability of the two screening instruments to 
distinguish between autism spectrum disorder, intellectual disabilities, and other 
developmental delays.   
Design: The SCQ-Current and the SRS-2 screening instruments were incorporated into 
the existing Children’s Health Study, a subset of the Boston Birth Cohort.   
Setting: Boston Medical Center pediatric outpatient clinics  
Participants: A total of 108 mother-child pairs completed the SCQ-Current and the SRS-
2 between September 2014 and January 2015.   
Main Outcome Measures: SCQ-Current Total score; SRS-2 Total raw score; Diagnosis 
status of autism spectrum disorder, intellectual disabilities, or other developmental 
delays. 
Results: There were six cases of diagnosed autism spectrum disorder in our sample.  
Both screening measures were able to distinguish between ASD and non-ASD.  The SCQ 
had a specificity of 0.833 and sensitivity of 0.892 at an optimal cut-off score of ≥11 (area 
under the curve =0.909). Boys, preterm/low-birth weight children, children of US-born 
mothers, and those with other developmental diagnoses were more likely to fail the SCQ, 
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despite not having an ASD diagnosis.  The SRS-2 had a specificity of 1.0 and sensitivity 
of 0.961 at an optimal cut-off score of ≥85 (0.971).   
Children of US-born mothers and those with other developmental diagnoses were 
more likely to fail the SRS-2, despite not having an ASD-diagnosis.  The measures also 
showed good discriminative validity (area under the curve = 0.837 for SCQ, area under 
the curve = 0.94 for SRS-2) for ASD vs. intellectual disability/developmental delay, 
though not as strong as that for the entire sample.    Child’s age, ethnicity, maternal 
primary language, and maternal education did not affect the validity of the screening 
measures.   
Conclusions: In this sample, the SCQ and the SRS-2 were valid for use in our 
predominantly low-income urban minority population with high preterm prevalence 
when combined with a modified administration process.  Further research with larger 
sample size should be conducted to generalize these findings.   
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INTRODUCTION 
Autism Spectrum Disorder (ASD) is a pervasive developmental disorder that 
begins in early childhood and is characterized by the presence of deficits in social 
interaction and communication, as well as the presentation of repetitive or unusual 
behaviors and interests (American Psychiatric Association, 2000). Recent years have seen 
a significant increase in ASD diagnosis and awareness. This rise may be attributable to 
the increased recognition of milder forms of ASD (Aldridge, Gibbs, Schmidhofer & 
Williams, 2012). A 2010 report indicates that 1 in 68 children is diagnosed with ASD in 
the United States, a 30% increase in diagnosis rates from 2008 (Centers for Disease 
Control and Prevention, 2010) (Figure 1).  Other studies indicate that “some form of 
autism affects up to 1%-2% of children around the world” (Elsabbagh et al., 2014).  
Figure 1: Prevalence of ASD from 2000 to 2010, Figure downloaded from CDC at 
http://www.cdc.gov/ncbddd/autism/data.html.  
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ASD is found in all racial, ethnic, and socioeconomic groups.  The cost of care for 
children with ASD represents a significant financial burden “exceeding billions in 
industrialized economies” (Knapp, Romeo & Beecham, 2009).  This may be exacerbated 
by the indication that “children with ASD have increased rates of other comorbidities 
such as seizure disorders, sleep disorders, attention-deficit/hyperactivity disorder 
(ADHD), anxiety, and gastrointestinal complications” (Broder-Fingert, Shui, Pulcini, 
Kurowski & Perrin, 2013).   
Parents of children with ASD are more likely to report negative experiences with 
healthcare providers (Drapela & Baker, 2014; Liptak et al., 2008).  ASD represents a 
particularly complex challenge for the caregivers of children with autism, most often the 
mother, due to the need to coordinate a variety of pharmaceutical and educational 
interventions with multiple providers as well as the high prevalence of co-morbid 
developmental delays and other conditions (Vohra, Madhavan, Sambamoorthi & St Peter, 
2013; Broder-Fingert et al., 2013).   
Diagnosis Assessment and Criteria  
The current gold standard for ASD diagnosis is the administration of the Autism 
Diagnostic Interview-Revised (ADI-R; Rutter, Le Couteur & Lord, 2003) and the Autism 
Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore & Risi, 2001), as well 
as the application of clinical judgment (Risi et al., 2006).  The full DSM-IV criteria for 
autism spectrum disorder can be found in Figure 2.   
The ADI-R is an 85-page parental interview that requires an extensively trained 
professional for administration and over two hours to complete and score (Rutter, Le 
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Couteur & Lord, 2003).  It is based on the diagnostic criteria found in the DSM-IV (APA, 
2000) and focuses on three domains: Reciprocal Social Interaction; Communication; and 
Restricted, Repetitive, and Stereotyped Patterns of Behavior.  The ADI-R is applicable 
for subjects of any chronological age over 4.0 years, so long as the mental age is at least 
2.0 years.  However, it was found that ADI-R applicability can extend down to a 
chronological age of 2.0 years provided that the mental age is at least 2.0 years (Rutter, 
Le Couteur & Lord, 2003).  The authors indicate that this downward extension should be 
approached with caution due to the lack of extensive testing in this younger age group. 
The ADOS is a standardized assessment scale that measures communication 
ability, social interaction, and play or imaginative skills through clinician observation 
(Lord, Rutter, et al., 2001). One of four modules is administered, depending on the child’s 
age and expressive language level.  The module administration takes approximately 45 
minutes.  The clinician’s observation notes are used to assign an assessment rating; a 
module-specific diagnostic algorithm is then used to generate a diagnosis.  
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DSM IV Diagnostic Criteria  
299.00 Autistic Disorder  
(A) total of six (or more) items from (1), (2), and (3), with at least two from (1), and one each from 
(2) and (3):  
1. qualitative impairment in social interaction, as manifested by at least two of the following:  
(a) marked impairment in the use of multiple nonverbal behaviors such as eye-to-eye gaze, 
facial expression, body postures, and gestures to regulate social interaction  
(b) failure to develop peer relationships appropriate to developmental level  
(c) a lack of spontaneous seeking to share enjoyment, interests, or achievements with other 
people (e.g., by a lack of showing, bringing, or pointing out objects of interest)  
(d) lack of social or emotional reciprocity  
2. qualitative impairments in communication as manifested by at least one of the following:  
(a) delay in, or total lack of, the development of spoken language (not accompanied by an 
attempt to compensate through alternative modes of communication such as gestures or 
mime)  
(b) in individuals with adequate speech, marked impairment in the ability to initiate or 
sustain a conversation with others  
(c) stereotyped and repetitive use of language or idiosyncratic language  
(d) lack of varied, spontaneous make-believe play or social imitative play appropriate to 
developmental level  
3. restricted repetitive and stereotyped patterns of behavior, interests, and activities, as 
manifested by at least one of the following:  
(a) encompassing preoccupation with one or more stereotyped patterns of interest that is 
abnormal either in intensity or focus  
(b) apparently inflexible adherence to specific, nonfunctional routines or rituals  
(c) stereotyped and repetitive motor mannerisms (e.g., hand or finger flapping or twisting, 
or complex whole-body movements)  
(d) persistent preoccupation with parts of objects  
 
(B) Delays or abnormal functioning in at least one of the following areas, with onset prior to age 3 
years: (1) social interaction, (2) language as used in social communication, or (3) symbolic or 
imaginative play.  
(C) The disturbance is not better accounted for by Rett's Disorder or Childhood Disintegrative 
Disorder. 
Figure 2: Diagnostic criteria for Autism Spectrum Disorder, figure adapted from American Psychological 
Association, 2000.   
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Age of Diagnosis and Early Intervention  
By two years of age, a diagnosis of ASD by an experienced clinician is considered 
very reliable, although ASD can be detected as early as 18 months (Lord, Risi, et al., 2006). 
Currently, the American Academy of Pediatrics recommends developmental delay and 
disability screenings at routine health maintenance visits for all children at 9 months, 18 
months, and either 24 or 30 months (CDC, 2010).  It has been found that “repeated 
screening at pediatric visits lowers the age at which children are referred for intervention, 
and boosts intervention rates to be more consistent with prevalence rates” and that this 
“reduces  diagnosis disparities between racial and ethnic groups” (Barton, Dumont-
Mathieu & Fein, 2011; Sices et al., 2003).   
Multiple studies (Khan et al., 2012, Warren et al., 2011) have found that early 
intervention (in the first three years of life) for children with ASD leads to significant 
improvement of long-term outcomes. This is particularly important for the management of 
behavior, functional skills, and communication problems (Baird, 2001).  Although 
treatment becomes less effective as the child gets older, diagnosis is frequently delayed 
until school-age (Mandell, Novak & Dubritsky, 2005).  
The usefulness of aggressive early intervention underscores the need for a reliable 
and efficient way to detect ASD in a large population.  In Massachusetts, Early Intervention 
(EI) services are offered free of charge for the families of children under the age of 3 who 
have failed to meet important developmental milestones, are diagnosed with conditions 
that may lead to a developmental delay, or are at elevated risk for developmental delay  
(Department of Public Health, 2015).  For low-income families, early diagnosis is 
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especially important because there is a narrow window of time to obtain vital resources 
without incurring significant costs for coverage.   
Disparities in Diagnosis  
Boys are five times more likely (1 in 42 boys compared to 1 in 189 girls) to be 
diagnosed with autism than girls (CDC, 2010). Extremely preterm children are at high 
risk for social and communication difficulties as well as ASD. Due to the higher 
prevalence of neuro-developmental delay in this population, screening for ASD for 
extremely preterm children typically is not carried out until middle childhood (Johnson et 
al., 2010).  Children born late or moderately preterm (32-36 weeks) are more likely to 
screen positive for ASD (Guy et al., 2015). 
The literature on the relationship between race, ethnicity, and socioeconomic 
status and ASD diagnosis has been inconsistent (Begeer, El Bouk, Boussaid, Meerum 
Terwogt, Koot, 2009).  Research indicates that white children are more likely to receive 
an ASD diagnosis than black or Hispanic children (CDC 2010; Travers, Tincani & 
Krezmien, 2013).  In a population-based study of children born in Los Angeles County, 
the children of US-born Hispanic and African-American mothers were found to have 
increased risks of ASD diagnosis than the children of US-born white mothers (Becerra et 
al., 2014).  
Minority children are also more likely to be diagnosed with ASD at a later age than 
white children. A survey of Medicaid-eligible children found that white children received 
autism diagnosis at 6.3 years of age, while African American children were diagnosed at 
7.9 years and Latino children at 8.8 years (Mandell, Listerud, Levy & Pinto-Martin, 2002).  
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The authors of that study speculated that clinicians were less likely to screen for ASD in 
minority children than in children from majority groups.  A study of cultural differences 
between minority and non-minority toddlers found that “subtle communication delays” 
frequently went unnoticed or were “presumed unremarkable by parents of minority 
toddlers” while “more significant delays were needed to prompt the search for intervention 
services” (Tek & Landa, 2012).   
Maternal nativity may also influence the likelihood of a child’s diagnosis with 
ASD, although findings about immigrant status and its impact on autism prevalence and 
age of diagnosis have been inconsistent.  Becerra et al (2014) found that, compared with 
children of US-born white mothers, children of foreign-born mothers who were black, 
Central/South American, Filipino, and Vietnamese were at higher risk of being diagnosed 
with autism (respectively, 76%, 26%, 25% and 43% higher risk).  Meanwhile, children of 
Chinese or Japanese born mothers were at 30% lower risk of ASD diagnosis than the 
children of US born white mothers (Becerra et al., 2014).   
A different study found that foreign-born children and children of foreign-born 
parents were typically evaluated for autism at a later age than children of US-born parents 
(Valicenti-McDermott, Hottinger, Seijo & Shulman, 2012).  It has been speculated that 
“language and social problems related to immigrant and ethnic status may hamper proper 
detection of autistic features.  For example, communicative problems that characterize 
ASD could be unduly interpreted as language problems related to minority groups in 
general” (Begeer et al., 2009). 
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Epidemiological studies in the US find ASD overrepresented in families with high 
socioeconomic status; however, a 2012 Swedish study found that “lower, not higher, 
socioeconomic status was associated with an increased risk of ASD” (Rai et al., 2012).  
This discrepancy may be attributed to the fact that the US does not have universal 
healthcare but does have compulsory education (Rai et al., 2012). “Early identification of 
ASD is presumed to be associated with higher SES” because wealthier parents are more 
likely to have access to medical resources, particularly mental health services (Longtin & 
Principe, 2014).  Multiple studies have found that higher levels of parental education are 
also associated with earlier identification of ASD (Liptak et al., 2008; Longtin & 
Principe, 2014; Magaña & Smith, 2013).   
Use of Screening Instruments 
 The administration of the ADI-R and ADOS is costly and time-consuming, due to 
the lengthy examination process and the need for highly trained professionals.  
Additionally, the increase in autism awareness has put increased pressure on “educators, 
physicians, and allied health professionals to identify children who may have ASD and to 
refer them for comprehensive assessment and early intervention” (Aldridge et al., 2011).  
This has led to a demand for reliable screening measures that can serve as a cost-effective 
way to quickly and efficiently prioritize those patients who require autism-specific 
assessments (Aldridge et al., 2011).   
 There are two levels of screening instruments for ASD.  Level 1 instruments are 
used to identify those children with any general developmental deficits, such as language 
delays, motor difficulties, or intellectual disabilities (ID), while Level 2 screens are 
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designed for use in those children who have already been identified as at-risk for 
developmental delay. (Norris & Lecavalier., 2010).  Level 2 screens also help to distinguish 
between ASD and other disorders (Filipek et al., 1999). The screening instruments used in 
this study, the Social Communication Questionnaire (Rutter, Bailey, & Lord, 2003) and 
the Social Responsiveness Scale, Second Edition (SRS-2, Constantino & Gruber, 2012), 
are both Level 2 screens published by WPS (Western Psychological Services).   
 Other instruments, such as the Developmental Behavior Checklist (DBC; Einfeld 
& Tonge, 2002) and the Behavior Assessment Scale for Children-Second Edition (BASC-
2, Reynolds & Kamphaus, 2004), were not originally developed as ASD screening tools, 
but have been used clinically for this purpose.  
Screening tools do not indicate conclusive evidence of developmental delay; 
following a positive screening, an in-depth clinical assessment is required to ascertain an 
ASD diagnosis. However, they are valuable in that they are “quickly accomplishable, 
objective, economic, and easy to apply” (Cholemkery, Kitzerow, Rohrmann, & Freitag, 
2014).   
While the ADI-R/ADOS assessment requires both clinician and parental 
participation, screening tools are typically designed to be completed by individuals who 
know the child well, such as the primary caregiver (usually the parents) or by a teacher.  
Most screening instruments can be completed in under fifteen minutes with minimal 
supervision; in comparison, the ADI alone takes over two hours to complete.   
Figure 3 shows an example of a typical pediatric developmental screening process, 
in which the parent completes the screening tool in the waiting room.   
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Figure 3: Pediatric Developmental Screening Flowchart. Figure downloaded from CDC at 
http://www.cdc.gov/ncbddd/autism/hcp-screening.html. 
 11 
Goals of the Present Study  
We wish to examine the validity of the SCQ and the SRS-2 in a predominantly 
urban, low-income, minority population with high preterm birth prevalence and compare 
our findings to previous research done in more nationally representative samples. 
Additionally, our study has made modifications in the questionnaire administration 
process to accommodate for a high ESL (English as a Second Language), lower-literacy 
study population. As such, we are also examining the validity of these modifications, 
which may impact the way that ASD screening is carried out in similar populations.   
We plan to examine the influence, if any, of the following factors on the scores 
for these screening instruments: child’s race, child’s age, child’s gender, preterm 
birth/low birth-weight, mother’s primary language, maternal nativity, and maternal 
education.  Additionally, we will ascertain the ability of the SCQ and the SRS-2 to 
distinguish between ASD and other intellectual disabilities (ID) and developmental 
delays (DD).      
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METHODS  
Participants and Data Collection Procedures  
The study included 108 mother-child pairs, a subset of the Boston Birth Cohort 
(BBC), which consists of two ongoing studies: the Molecular Epidemiology of Preterm 
Birth (Preterm Study) and the Children’s Health Study (CHS). In the Preterm Study, 
which began in 1998, mother-infant pairs are recruited within a few days after delivery at 
Boston Medical Center (BMC).  After obtaining informed consent, a face-to-face 
interview is completed with the mother using a standardized questionnaire that collects 
information on maternal demographics, preconception weight and height, nutrition, 
smoking, alcohol and drug use during pregnancy, and other information (Wang et al, 
2002).  
Mothers who delivered singleton live birth are eligible, and for every “case” 
(preterm (<37 wk) and/or low-birthweight (<2500 g) birth), two “controls” (term (≥37 
wk) and normal birthweight (>2500 g) birth) are enrolled. The exclusion criteria included 
multiple-gestation pregnancies, pregnancies resulting from in-vitro fertilization, 
deliveries resulting from maternal trauma and newborns with major birth defects. (Wang 
et al., 2002).   
CHS began recruitment in 2004 and is an ongoing cohort study that longitudinally 
follows the mother-infant pairs originally recruited in the Preterm Study. Mothers are 
approached on a yearly basis to complete an in-depth questionnaire with questions about 
home environment, food allergies, medical history, sleep history, and asthma.  
Additionally, the child’s electronic medical records (EMRs) are abstracted for physician 
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ICD-9 (International Classification of Disease-Ninth Edition) diagnoses for postnatal 
visits.  
The Modified Checklist for Autism in Toddlers-Revised (M-CHAT-R; Robins, 
Fein & Barton, 2009), an autism screening tool for children aged 16 to 30 months, was 
added to the CHS protocol in 2013.  The two developmental screening tools being 
examined in this project (SCQ-Current and SRS-2) were added to the study in fall of 
2014.     
Recruitment for this project was carried out in the outpatient pediatric clinics at 
BMC from September 2014 to January 2015.  Patients were recruited at both the primary 
care clinic, as well as the following specialty clinics: CCP (Comprehensive Care 
Program), DBP (Developmental and Behavioral Pediatrics), Endocrinology, Eye Clinic, 
GI (Gastrointestinal), Grow Clinic, Hematology, Infectious Diseases, Neurology, NFL 
(Nutrition For Life), and Pediatric Surgery.     
 The subjects were approached either before or after their appointment with their 
clinician.  As the Boston Birth Cohort is made up of mother-child pairs, only children 
accompanied by their biological mothers (who remain the legal guardian of the child) 
were eligible for enrollment.  After obtaining informed consent from the mothers (as well 
as a signed Youth Consent from children aged 12 and up and a verbal assent for children 
aged 7-11), a face-to-face interview, including the two screening measures, was 
conducted with the mother.  Mothers were informed that “developmental questionnaires” 
would be administered, but were not explicitly told that these were ASD screening 
devices.    
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Study Eligibility and Restrictions  
Age eligibility for the screening devices 
In our study, children aged 2.0 years and up were eligible for the SCQ.  Children 
aged 4.0 years and up were eligible for the SRS-2 School-Age questionnaire and children 
between 2.0 years and 4.0 years were eligible for the SRS-2 Pre-School form.  
Language eligibility 
Mothers who were not at least self-reported proficient in English were excluded 
from this project.  While the Children’s Health Study is IRB-approved to recruit and 
interview in both Spanish and Haitian Creole (depending on research assistant linguistic 
ability), the developmental questionnaire administration was limited to English-speakers 
because WPS does not offer a wide array of translated questionnaires.  The SCQ is 
available in Spanish, but the SRS-2 is not. Neither questionnaire was available in Haitian 
Creole or Portuguese.  
Chronology of Questionnaires 
The SRS-2 was IRB approved in September 2014 while the SCQ was approved 
for use in October 2014.  While the majority of subjects completed the SRS-2 and the 
SCQ together, some completed the questionnaires at different appointments, but both 
tests had to be completed within 6 months of each other.  If a mother was unable to 
complete the entire questionnaire at the appointment, the measure was to be completely 
repeated at the following appointment. When both measures were done at the same 
appointment, the SCQ was to be administered first.   
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MEASURES 
The Social Communication Questionnaire (SCQ) 
The Social Communication Questionnaire is “a 40-item, parent-report screening 
measure that taps the symptomatology associated with autism spectrum disorder” (Rutter, 
Bailey & Lord, 2003).  The questionnaire is in a yes/no format and can typically be 
completed in under 10 minutes by the parent/caregiver. Scoring can usually be completed 
in under 5 minutes. 
The SCQ is derived from the ADI-R and items on the SCQ “were deliberately 
chosen to match the ADI-R items that were found to have discriminative diagnostic 
validity (Rutter, Bailey & Lord, 2003).  As such, the coverage of the briefer SCQ 
parallels that of the more intensive ADI-R.  The question items focus on qualitative 
deviance; that is, behaviors that are rare in individuals without ASD.  Three areas of 
functioning are evaluated: Reciprocal Social Interaction; Communication; and Restricted, 
Repetitive, and Stereotyped Patterns of Behavior (Rutter, Bailey & Lord, 2003).   
There are two versions of the SCQ: the SCQ Autoscore Form: Lifetime, which 
refers to the individual’s entire developmental history, and the SCQ AutoScore Form: 
Current, which assesses only the patient’s behavior in the last three months.  The measure 
used in this project was the Current version. In both versions, the completed SCQ 
generates a single Total Score, which ranges from 0 to 39. (The first question about 
language is not included in the score).  It also generates sub-scores that correspond to the 
three domains of the ADI-R.   
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 The original SCQ standardization data came from a sample of 200 individuals 
who had previously participated in ASD studies (Berument, Rutter, Lord, Pickles & 
Bailey, 1999).  All of the participants had previously undergone the ADI or ADI-R 
assessment.   The standardization study found that the SCQ had high discriminant ability 
in differentiating ASD from non-ASD diagnoses.  It also differentiated well between 
autism and mental retardation (Berument et al., 1999).  The mean SCQ for children with 
ASD was 22.28.  Based on receiver operating characteristics (ROC) curve analysis, a 
standard optimal cutoff point of 15 or higher on the Lifetime form was recommended for 
differentiating ASDs from other diagnoses, with a sensitivity of 0.85 and a specificity of 
0.75 (Berument et al., 1999).   
In later studies, the SCQ was also found to have strong concurrent validity with 
the ADI-R (Bishop & Norbury, 2002).  A 2006 study tested the validity of the SCQ in 
preschool children at high risk for developmental problems and recommended a cut-off 
score of 11 on the Lifetime form, with sensitivity and specificity of 93% and 58% for 
children aged 2-6 and 100% and 62% for children aged 3-5 (Allen, Silove, Williams & 
Hutchins, 2007).   
The standardization data findings focused only on children who had already 
raised some clinical attention (although not necessarily for ASD) and had completed the 
ADI or ADI-R.  The SCQ was also tested in a general population and was found to have 
good discriminative validity for identifying children with ASD (Chandler et al., 2007).   
A number of studies examined the validity of the SCQ for young children and 
found that younger children tended to score lower on the SCQ than children over the age 
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of 8 (Allen et al., 2006, Corsello et al., 2007, Oosterling et al., 2009, Wiggins, Bakeman, 
Adamson & Robbins, 2007).  These studies recommended a cut-off of 11 to optimize 
sensitivity in young children: Allen et al. (2006) studied children aged 24-36 months, 
Corsello et al.(2007) studied children under 5 years, Oosterling et al. (2009) studied 
children 8-44 months, and Wiggins et al. (2007) studied children 17-45 months).   
The impact of various factors on SCQ performance has been studied.  Parental 
education had no effect on SCQ validity (Chandler et al., 2007, Corsello et al., 2007).   
Corsello et al. did not find any effect of ethnicity, gender, or birth order on the SCQ. 
Children diagnosed with mood and anxiety disorders scored higher on the SCQ (Towbin, 
Pradilla, Gorrindo, Pine & Leibenluft, 2008).  In a study of extremely preterm children at 
high risk for ASD, children with false positive screens on the SCQ were significantly 
more likely to have functional disabilities and to have parent-reported behavior problems 
overall (Johnson et al., 2010).   
The Social Responsiveness Scale, Second Edition (SRS-2) 
The SRS-2 is a 65 item, Likert Scale measure of symptoms associated with autism 
spectrum disorder (Constantino & Gruber, 2012).  Raters read the items, which state a 
specific behavior, and respond “1”=Not True, “2”= Sometimes True, “3”=Often True, or 
“4”=Almost Always True.  There are four versions of the instrument: the Preschool form 
(for ages 2.5 to 4.5 years) and the School-Age form (ages 4-18), which can be rated either 
by a parent or by a teacher; the Adult (Relative/Other Report) Form (ages 19 and up); and 
the Adult (Self Report) Form (Ages 19 and up). The first edition of the SRS (Constantino 
& Gruber, 2005) had only one version, which became the School-Age Form.   
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The SRS-2 should be administered and scored by a paraprofessional or by an 
individual experienced with psychological or educational testing.  All 65 items can be 
completed in 15-20 minutes, while scoring the results typically takes 5-10 minutes 
(Constantino & Gruber, 2012).   
There is a “substantial body of evidence that autistic traits are common and 
continuously distributed in the general population,” meaning that ASD diagnosis should 
be approached in a quantitative way rather than in a categorical “all or nothing” manner 
(Constantino & Gruber, 2012).  The SRS-2 takes this into account and was designed to 
“measure autism symptoms as quantitative traits across the entire range of severity with 
which they occur in nature” (Constantino & Gruber, 2012).   
Unlike the SCQ, the SRS-2 is not based on the ADI-R and is instead “consistent 
with the notion of a single spectrum” (Murray, Dickerson Mayes & Smith, 2011).  
However, the items cover the content of all three DSM-IV domains for ASD: 35 items 
relate to the social impairment criteria, 6 items relate to the communication/language 
deficit criteria, and 20 relate to the stereotypic/repetitive behaviors criteria. The 
remaining 4 items inquire about miscellaneous symptoms that are commonly associated 
with autism but also frequently observed in other childhood developmental disorders.  
(Constantino & Gruber, 2012).  Scores on the SRS-2 correlate strongly with ADI-R 
algorithm scores (Constantino et al., 2003).  
The SRS-2 generates two scores: the Total raw score and the Total T-Score.  The 
Total raw score is the sum of the individual item responses and can range from 0 to 260.   
The T-score is adjusted based on the findings from the nationally representative 
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standardization data.  The authors recommend the use of the raw score for use when 
analyzing group characteristics, such as the evaluation of sensitivity and specificity in a 
screening study; the T-score is recommended for individual assessment.  (Constantino & 
Gruber, 2012).  As such, we have chosen to use the Total raw score for analysis in this 
study.   
 The standardization samples for the School-Age (n=2025 reports for 1014 
children) and the Preschool (n=474 reports for 247 children) Forms were both nationally 
representative for gender, age, ethnic representation, and parental education (Constantino 
& Gruber, 2012).  In the School-age sample, the mean score for the Parent Report was 
31.2(±24.6).   The mean score for the Preschool Parent report was 40.7 (±25.1).  For 
children diagnosed with ASD in the School-age sample, the mean score was 93.7(±30.6), 
while the mean score for children not affected by ASD or any other disorder was found to 
be 24.6(±24.7).  In both samples, differences associated with age and ethnic background 
were found to be minimal.   
A ROC curve was generated for the standardization School-Age group; the SRS-2 
showed excellent discriminative ability (sensitivity 0.96, specificity 0.85 at cutoff of ≥75, 
AUC=0.968).  Other studies worldwide have tested the validity of the SRS-2 in various 
populations.  The scores for typically developing children and those with ASD have been 
consistently and significantly distinct.  Children without ASD or any other disorder were 
found to typically score between 23 and 35 on the SRS-2, while children with ASD 
typically scored in the range of 86 to 116 (Bölte et al., 2008; Charman et al., 2007; 
Constantino et al., 2003; Pine et al., 2008; Reierson et al., 2007).   
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Different cut-off scores have been explored for the SRS-2.  Based on the 
standardization data, the suggested cut-off for screening unselected general-population 
groups is a raw-score cutpoint of 70, which gave a sensitivity 0.78 and specificity of 
0.94) (Constantino & Gruber, 2012).  The authors also suggest a higher cut-point of 85 
for clinical or educational settings where the children being tested have already warranted 
clinical attention.  A larger German study that utilized a Total raw score cutoff of 75 
reported an AUC =0.98, sensitivity= 0.8, and specificity= 1.0 when comparing ASD 
cases with typically developing children (Bölte et al., 2011).  A study of the Dutch-
language version reported on the screening results between children with ASD and 
typically developing children; a cut-off raw score of 51 gave AUC=.95, with sensitivity 
=0.90 and specificity =0.88 (Roeyers et al., 2011).   
The ability of the SRS to differentiate between ASD and other disorders has also 
been investigated.  When ASD was compared with Oppositional Defiant Disorder (ODD) 
and Conduct Disorder (CD), the sensitivity and specificity (ROC-AUC = 0.82) were 
considerably lower than when ASD was compared with a group of normally developing 
controls (ROC-AUC = 1.0) (Cholemkery, Kitzerow, et al., 2014).  A similar study 
analyzed the ability of the SRS-2 to distinguish between ASD and social anxiety 
disorders, including social phobia and selective mutism, and found that the SRS-2 
significantly overestimated the presence of ASD in those children with social anxiety 
disorders, particularly for boys with selective mutism (Cholemkery, Mojica, et al., 2014).     
Other factors were found to influence scores on the SRS: among children with 
ASD, higher raw scores were associated with greater non-ASD-associated behavioral 
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problems, higher age, and more impaired language and cognitive skills (Hus et al., 2013).   
Meanwhile, children without ASD were more likely to have higher SRS raw scores if 
they were male, of a younger age, had more behavioral problems, and had poorer social 
and expressive communication skills. (Hus et al., 2013).    
Identification of Children with ASD, ID, or other DD 
Using the electronic medical record (EMR), children ever diagnosed with ASD 
(ICD-9 code 299.0), Asperger syndrome (ICD-9 code 299.80) and/or pervasive 
developmental disorder not otherwise specified (PDD-NOS) (ICD-9 code 299.90) were 
specified as the ASD group.   
Children carrying the ICD-9 code 315.8 (other specified delays in development), 
ICD-9 code 315.9 (Unspecified delay in development), or ICD-9 code 317 (Mild 
Intellectual Difficulties) were categorized as the ID (intellectual disabilities) group.   
The Other DD (Developmental Delay) group consisted of children diagnosed with 
language disorders, disruptive conduct disorders, coordination disorders, learning 
disorders, anxiety disorders, ADHD, other attentional deficits, post-traumatic stress 
disorder, unspecified adjustment reaction, or speech disorders but who had never been 
diagnosed with ASD or intellectual disabilities.   
The ASD group was further subdivided into two groups: ASD only and ASD & 
other DD. In the typically developing group were those children who had never been 
diagnosed with ASD, ID, other DD, or ADHD.   
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Identification of Preterm/Low Birth Weight Children: In the original Preterm Study, 
preterm birth was defined as gestational age <37 weeks; and low birthweight was defined 
as birthweight < 2500 grams (Wang et al., 2002). 
Socio-demographic variables 
Age: The child’s age was calculated based on their birthdate and on the day their 
mother completed the developmental questionnaires. If the SCQ and SRS-2 were 
completed at different appointments, the date of the earlier administration was used to 
calculate age.  
Gender: The child’s gender was determined from the EMR.  
Mother’s Race/Ethnicity: The mother’s race/ethnicity was determined from the 
information provided during the post-natal interview conducted in the Preterm Study.  
Although the hospital EMRs tended to identify Haitian and Cape Verdean mothers as 
“Black/African-American”, we have chosen here to create three separate categories: 
Black/African-American, Haitian, and Cape Verdean, so as to examine any potential 
cultural differences in the mothers’ responses.  
Mother’s Primary Language: The mother’s primary language was determined 
from the data entry forms created during initial enrollment in the Children’s Health 
Study.  If the language was not recorded in this log, we checked the mother’s EMR to 
find primary language.  
Maternal Nativity: The mother’s nativity (either foreign-born or U.S. born) was 
determined using information from the post-natal interview from the Preterm Study.  
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Information about the specific countries of origin for the foreign-born mothers was not 
available.  
Maternal Education Level/Socioeconomic Status: Parental educational level is 
frequently used as a standard index of socioeconomic status (SES) in educational 
research (Constantino & Gruber, 2012). This information was taken from the post-natal 
interview initially conducted during the mother’s enrollment in the Preterm Study. It 
should be noted that this reflects the mother’s educational level at the time of the child’s 
birth; as the average age of participants in this study was 6.8 years, this information may 
have changed since that time.  
Development of the SCQ and SRS-2 Field Guide 
The SCQ is designed for parental-rating and does not require professional help or 
direct supervision (Rutter et al., 2003). The SRS-2 is designed to be completed by adults 
with average reading ability (Constantino & Gruber, 2012).  However, due to the high 
rate of ESL individuals and the lower literacy rate of the BMC population, it was 
determined that relying on mothers to independently complete the questionnaire would 
hinder data collection due to incomplete forms or incomprehension of questions.  Instead, 
a research assistant read each question out loud to the mother and recorded her answer on 
a paper form. These responses were later manually entered into the WPS scoring software 
system.   
Some of the vocabulary words and syntax choices within the questionnaires were 
found to be confusing for subjects within the study cohort.  To ensure maximum 
comprehension of the questionnaire items while maintaining consistency across research 
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assistants administering the screenings, a field guide for each questionnaire was 
developed that contained standard protocol for explaining questions as well as alternative 
definitions for those terms commonly found to be unclear. Only those explanations and 
definitions found within the field guide were permitted for use by research assistants in 
this study.  The SCQ field guide was adapted in part from an SCQ guidance document 
created by clinicians at the Study to Explore Early Development (SEED) at Johns 
Hopkins University.  
The research assistant would read the question or item verbatim from the 
questionnaire, paying attention to the mother’s understanding of the item. If explanation 
was explicitly requested or if the mother either appeared confused or did not answer after 
a brief pause, the research assistant would provide a standardized re-wording.  In some 
cases, clarification was simply a matter of defining vocabulary: for instance, if a mother 
asked the meaning of the word “peer,” the standardized definition was “other children 
his/her age.”   
Others required a syntactical re-wording: for example, the SRS-2 item “Is 
regarded by other children as odd or weird” would be re-worded as “Other children 
regard him/her as odd or weird.”  Additionally, the SRS-2 items are not written as 
questions; rather, they are given as statements which the mother is to either confirm or 
deny.  Some mothers had difficulty responding to this format; subsequently, a 
standardized re-wording of all items in question form was developed to be used as 
needed.   
The SCQ Current and SRS-2 Field Guides can be found in the Appendix.   
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Statistical Analyses 
All statistical analyses were performed using Microsoft Excel 2013 and the data 
was summarized using basic data statistics.  We used t-tests, f-tests, and ANOVA tests to 
compare group means, with a p-value<0.1 considered significant.  We calculated 
sensitivity (the ability to accurately identify children with an ASD diagnosis), specificity 
(the ability to accurately exclude children without an ASD diagnosis), positive predictive 
value (PPV), negative predictive value (NPV), false-positive rates, and false-negative 
rates. These were used to create a receiver operator characteristics (ROC) curve.  The 
area under the curve was estimated using the linear trapezoidal rule.   
We used Cohen’s kappa to measure the agreement between scores on the SCQ 
and scores on the SRS-2.  Pearson’s coefficient r was used to quantify the association 
between scores on the two measures.   
Chi-squared tests of independence were conducted to see the effects, if any, of 
age, race, gender, language, maternal nativity, education, and other diagnoses on the 
likelihood of screening as false positive on either the SCQ or the SRS-2.  
 
RESULTS 
In all, 108 mother-child pairs completed both the SCQ and the SRS-2.  The 
overall demographics for the sample can be found in Table 1.  There were 63 males 
(58.33%) and 45 females (41.67%) in the sample, indicating an overrepresentation of 
male participants compared to the 2009 U.S. Census distribution of genders.  The 
children ranged in age from 3 to 12 years old; the average age was 6.8 years (±2.53). 
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Preterm or low birth-weight children accounted for 42.59% of the sample, while 
full term children accounted for 57.41%.  The relatively high percentage of preterm/low 
birth-weight participants can be attributed to the study design of the Boston Birth Cohort 
(oversampling of preterm and low birth-weight children).  
Black/African-American patients made up the majority of the sample (61.11%, 
although this figure rises to 81.48% if Haitians and Cape Verdeans are included), while 
5.56% were white and 12.96% were Hispanic/Latino patients.  In contrast, the 2009 U.S. 
census reported a 12.3% Black/African-American, 65.0% White, and 15.7% 
Hispanic/Latino population.   
Of the 108 mothers surveyed, 71.3% considered English their primary language. 
The other languages reported were Haitian Creole (12.96%), Spanish (10.19%), 
Portuguese (3.70%), and Other (1.85%).    
Foreign-born mothers made up 44.44% of the sample, while US born mothers 
made up 54.63%. The Urban Institute indicates that nation-wide, 20.94% of US-born 
children under the age of 12 have at least one immigrant parent; in the Boston Metro 
area, 25.51% of US-born children under the age of 12 have at least one immigrant parent 
(Hanson & Simms, 2014).   
The percentage of mothers in the study who had completed secondary school only 
(22.22%) was almost twice that of the national rate (11.9%).  Almost 38% of the mothers 
had completed high school/their GED and almost 30% had completed some college (in 
comparison to 30.2% and 26.7% nationally).  However, in contrast to 31.2% for the 
general US, only 8.33% of the respondents had completed a college degree.  As we are 
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using maternal education level as an index for socioeconomic status, these rates—a 
greater number of mothers who did not complete high school and lower number of 
college-educated mothers—are taken to be indicative of a lower-income population.   
  
Table 1 Demographic Characteristics of Study Participants. 
*US Census figures (US Bureau of the Census, 2009) are based on the U.S. population of adults ages 
25-54 (those most likely to be the parents of children aged 3-12), except for the gender category, for 
which census data are based on children ages 3 to 21.   
Characteristic   n 
Sample 
Percent 
U.S. 
Census* % 
Gender of Child   
 
Male  63 58.33% 49.2% 
Female  45 41.67% 50.8% 
    
 
Age of Child (in Years)    
 
3  7 6.48%  
4  24 22.22%  
5  19 17.59%  
6  14 12.96%  
7  10 9.26%  
8  12 11.11%  
9  6 5.56%  
10  5 4.63%  
11  10 9.26%  
12  1 0.93%  
 
 
Preterm/Low Birth-weight  
 
Yes  46 42.59%  
No  62 57.41%  
     
Race/Ethnic Background 
 
Black/African-American 66 61.11% 12.3% 
Haitian  17 15.74%  
Cape Verdean 5 4.63%  
     
White  6 5.56% 65.0% 
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Hispanic/Latino 14 12.96% 15.7% 
    
Mother's Primary Language 
 
English  77 71.30%  
Haitian Creole 14 12.96%  
Portuguese 4 3.70%  
Spanish  11 10.19%  
Other  2 1.85%  
     
Mother's Nativity  
 
Foreign-born 48 44.44%  
US born  59 54.63%  
     
Mother's Educational Background 
 
Secondary School/Some High School 24 22.22% 11.9% 
High School/GED 41 37.96% 30.2% 
Some College 32 29.63% 26.7% 
College Degree 9 8.33% 31.2% 
     
    
After a review of the participants’ EMRs, we found that 6 children in the sample 
had a diagnosis of autism (International Classification of Disease-Ninth Edition (ICD-9) 
code 299.0): 4 boys and 2 girls.  This prevalence (approximately 1 in 18 overall, 1 in 16 
for boys, and 1 in 22.5 for girls) is considerably higher than the CDC estimates.  Of these 
patients, 5 were Black/African-American and 1 was Hispanic/Latino.  The average age of 
the ASD group was 7.54 years (±2.94).   
The higher prevalence of ASD in the sample may be due to higher proportion of 
preterm patients (4 out of 6 of the ASD cases were preterm/low birth weight).  
Additionally, while most patients were enrolled during primary care visits, recruitment 
also took place at the DBP specialty clinic, which offers services to children with ASD, 
ID, and DD.   
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There were 16 children diagnosed with intellectual disabilities (ID), with no 
overlap between the ASD and the ID group.  More than twice as many children (37) had 
a developmental delay; of these, 3 also had a concurrent ASD diagnosis.  The remaining 
52 children, with no ASD/ID/DD diagnosis, comprised the typically developing group.  
The descriptive statistics for these groups can be found in Table 2.  
Table 2: Descriptive statistics for scores on the SCQ-Current and SRS-2 for ASD, non-ASD, 
Typically Developing, ID, and DD-diagnosed subjects  
 
 
ASD Diagnosis n
Sample 
Percent
Mean SCQ-
Current Score
Standard 
Deviation
Mean SRS-2 
Raw Score
Standard 
Deviation 
Yes 6 5.56% 12.83 ±3.43 104.50 ±18.02
No 102 94.44% 5.74 ±3.98 42.20 ±23.68
Other Diagnoses n
Sample 
Percent
Mean SCQ-
Current Score
Standard 
Deviation
Mean SRS-2 
Raw Score
Standard 
Deviation 
Normal (No ID/DD/ASD) 52 48.15% 4.58 ±2.97 36.08 ±14.39
ID Diagnosis 16 14.81% 8.75 ±5.98 57.44 ±39.09
DD Diagnosis 34 31.48% 6.09 ±3.48 44.38 ±22.90
ASD Diagnosis only 3 2.78% 15.33 ±3.06 108.00 ±20.30
ASD and other DD Diagnosis 3 2.78% 10.33 ±1.15 101.00 ±19.05
 30 
 
Figure 4: Total SCQ-Current scores for children with ASD (n=6) and children without ASD (n=102).  
The dashed line indicates the optimal cutoff.  
Performance on SCQ-Current (Figure 4) 
Overall, the mean SCQ-Current score was 6.13 (±4.27).  Patients with ASD 
scored, on average, more than twice as high as the non-ASD group (ASD: 12.83±3.43; 
non-ASD: 5.74±3.98).  The average score for ASD-affected individuals was lower than 
the mean from the standardization data (22.28) and from other studies testing the SCQ, 
where mean scores for children with ASD ranged from 18.66 to 23.27 (Charman et.al., 
2007; Corsello et al., 2007; Johnson et al., 2010; Oosterling et al., 2010).  The mean score 
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of children without ASD was comparable to the scores of the unaffected groups from the 
previously mentioned studies on the SCQ.   
Individuals diagnosed with both ASD and other developmental delays had a mean 
score of 10.33±1.15, while individuals diagnosed only with ASD had a mean score of 
15.33±3.06.  The normally developing group had a mean score of 4.58±2.97.  Those 
diagnosed with intellectual disabilities had a mean score of 8.75±5.98 and those with 
developmental delays had a mean score of 6.09±3.48, which was consistent with previous 
findings that “SCQ scores are elevated in children with learning disabilities and 
behavioral problems in the absence of diagnosed ASD” (Johnson et al., 2010).   
Although boys scored higher than girls did on the SCQ (males: 6.40±4.61; 
females: 5.76±3.75), there were no significant gender differences.  Preterm/low birth-
weight (7.43±4.79) scored significantly higher than full-term children (5.16±3.57) 
z=2.74, p<0.01.  However, 59% of the preterm children had either intellectual disability 
or developmental delay, compared to only 42% of the full-term children.   
Children with US-born mothers scored higher on average (6.75±3.26) than 
children with foreign-born mothers (6.75±4.91) z=-1.63, p<0.20.  There were no 
significant differences between scores for age, race, mother’s primary language, 
ethnicity, or maternal education. Mothers who completed their college education reported 
the lowest scores (4.44±3.61), while mothers who had competed high school/GED 
reported the highest (6.73±4.91). However, an ANOVA test did not show any significant 
difference between means for different education levels.    
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Performance on SRS-2 (Figure 5) 
Overall, the mean SRS-2 Raw Score was 45.65±27.38.  On average, children with 
ASD scored 104.5±18.02 on the SRS-2, which is consistent with findings that studies of 
PDD-NOS, ASD, or Autism Disorder reported group means in the range of 86-116 
(Constantino & Gruber, 2012).  The group of normally developing children (no ASD, ID, 
or DD diagnosis) scored an average of 36.08±14.39 on the SRS-2, which fell just outside 
of the narrow range of 23-35 typically reported for normally-developing children.  The 
Figure 5: Total SRS-2 raw scores for children with ASD (n=6) and children without 
ASD (n=102).  The dashed line indicates the optimal cutoff. 
SRS-2 Raw Score Cut-off 85 
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mean scores for children diagnosed with other intellectual disabilities (57.44±39.09) or 
developmental delays (44.38 ±22.90) fell between the two previously mentioned groups; 
that is, they scored higher on the SRS-2 than the normally developing group but lower 
than the ASD group.   
Boys scored slightly higher (mean 46.27±29.65) on the SRS-2 than girls (mean 
44.80±24.16), although this was not found to be statistically significant.  Preterm/low-
birth weight children (mean 53.22±31.88) had significantly higher SRS-2 raw scores than 
full-term children (mean 40.05 ±22.15) z=2.47, p<0.05.   
Children of US-born mothers scored somewhat higher (mean 49.07±30.56) than 
children of foreign born mothers (mean 41.79±22.80) z=-1.37, p<0.20. There were no 
significant differences between scores for age, race, mother’s primary language, 
ethnicity, or maternal education. Mothers who completed their college education reported 
the lowest scores (39.11±33.64), while mothers who had competed high school/GED 
reported the highest (52.56±32.21). However, an ANOVA test did not show any 
significant difference between means for different education levels.    
DISCUSSION 
The objective of this study was to examine the utility of the SCQ-Current and the 
SRS-2 as screening tools for ASD in a predominantly urban low-income minority 
population, as well as to test the validity of a modified questionnaire administration 
process that involved reading the questions to the mother and using a standardized set of 
explanations.  Overall, both screening instruments had strong discriminative validity in 
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distinguishing between ASD and non-ASD children; the strong sensitivity and specificity 
reported were consistent with previous research about the SCQ and the SRS-2.   
Discriminative Validity of the SCQ 
The sensitivity and specificity of the SCQ were calculated at various cut-off 
points were calculated. To assess the discriminant power of the SCQ, we carried out a 
series of ROC analyses.  For the entire sample, the area under the curve (AUC) was 
0.909, indicating that the SCQ had strong discriminant ability in differentiating between 
children with ASD and children without ASD (Figure 6).  
At the cut-off point of 15 suggested by the standardization data, sensitivity was 
very low (0.33) with a high specificity of (0.97).  To increase the sensitivity, we explored 
different lower cut-off points (Table 3).   At a cut-off of 9, sensitivity was high (1.0), but 
specificity was lower (0.80). The PPV at a cut-off of 9 was 23.08% and the NPV was 
100%.  The cut-off score with optimal diagnostic utility was ≥11.  The PPV was highest 
at this score (31.25%) and there were 11 false positives and 1 false negative (sensitivity 
0.83, specificity 0.89).   
Other studies have also suggested this cut-off score, but were specifically using 
the screening tool with young children or children who had been born extremely preterm 
(Allen et al., 2006; Corsello et al., 2007; Oosterling et al., 2009; Wiggins et al., 2007).  
We speculate that this lowered cut-off point may be related to the high minority 
prevalence in our sample; further research is needed to determine if different cultural 
perceptions of social deficits may have led to lower overall scores on the SCQ.   
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We also tested the SCQ’s ability to differentiate between ASD and other 
developmental delays and intellectual disabilities by removing the normally developing 
group from the statistical analysis (Table 4).  An ROC curve was generated with an AUC 
of 0.837, indicating that the SCQ-Current was able to differentiate between ASD and 
ID/DD; however, the sensitivity and specificity for ASD vs ID/DD was significantly 
lower than that of the ASD vs the normally developing group (Figure 6).  The cut-off 
point of ≥11 was still optimal.   
Additionally, the discriminative validity of the SCQ was higher in females than in 
males (Figure 7).  The AUC for females was 0.983, versus an AUC of 0.862 for males.   
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Figure 6:  Receiver Operating Characteristics (ROC) curve of the Social 
Communication Questionnaire for Autism Spectrum Disorder (n=6) versus no ASD 
(n=102); area under the curve = 0.909; curve of the SCQ for ASD (n=6) vs ID/DD 
(n=50); area under the curve =0.837 
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Factors affecting SCQ score  
We conducted Chi-squared tests of independence to see what factors, if any, 
contributed to the likelihood of false positive on the SCQ (i.e. failing the SCQ when there 
is no diagnosis of ASD).   
For socioeconomic variables, the distribution of false positives was found to be 
dependent on the following comparison groups: gender (males had a greater likelihood of 
a false positive, p=0.018) and maternal nativity (children of US-born mothers had a 
greater likelihood of false positive, p=0.058).  Preterm/low birth-weight children also had 
a greater likelihood of false positive (p=0.0932).   
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ROC Curve: SCQ by Gender
Males: AUC 0.862
Female: AUC .983
Figure 7: Receiver Operating Characteristics (ROC) curve of the Social 
Communication Questionnaire for ASD (n=4) versus no ASD (n=59) for males; area 
under the curve = .862; curve of the SCQ for ASD (n=2) vs ID/DD (n=43) for 
females; area under the curve =0.983 
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The distribution of false positives was also dependent on clinical diagnoses. 
Children with developmental delays were more likely to fail the SCQ (p=0.00044).   
Children with intellectual disabilities were the most likely to fail the SCQ (p=3.75×10-6) 
even though they had no ASD diagnosis.  
Discriminative Validity of the SRS-2 
The sensitivity and specificity of the SRS-2 were calculated at various cut-off 
points were calculated. To assess the discriminant power of the SRS-2, we carried out a 
series of ROC analyses.  For the entire sample, the area under the curve (AUC) was 
0.971, indicating that the SCQ had strong discriminant ability in differentiating between 
children with ASD and children without ASD (Figure 8).  
At the cut-off point of ≥70 (the publisher-suggested cut-off for use in screening 
studies), sensitivity was 1.0 and specificity was 0.89 (Table 5).  The cut-off point was 
raised to maximize specificity; ultimately, we found that the optimal cut-off score was 
≥85, with sensitivity=1.0, specificity =0.97, and PPV=60%.   
We also tested the SRS-2’s ability to differentiate between ASD and other 
developmental delays and intellectual disabilities by removing the normally developing 
group from the statistical analysis (Table 6).  An ROC curve was generated with an AUC 
of 0.94, indicating that the SRS-2 had a strong ability to differentiate between ASD and 
ID/DD.  As with the SCQ, the AUC was lower when contrasting ASD with other ID/DD; 
however, the cut-off point of ≥85 was still optimal for accurately distinguishing between 
ASD and ID/DD (Figure 8). 
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Figure 8: Receiver Operating Characteristics (ROC) curve of the Social Responsiveness Scale, 
Second Edition for ASD (n=6) versus no ASD (n=102); area under the curve = 0.971; ROC curve for 
SRS-2 for ASD (n=6) versus ID/DD (n=50); area under the curve= 0.94 
Factors affecting SRS-2 Score  
We conducted Chi-squared tests of independence to see what factors, if any, 
contributed to the likelihood of false positive on the SRS-2 (i.e. failing the SRS-2 when 
there is no diagnosis of ASD).  For these tests, we used a cut-off score of ≥70.  
The distribution of false positives was found to be somewhat dependent on the 
following comparison groups: language (children of Spanish-speaking mothers had a 
greater likelihood of false positive, p=0.18), maternal nativity (children of US-born 
mothers had a greater likelihood of false positive, p=0.058), and maternal education 
(children whose mothers had completed secondary school only and whose mothers had 
completed high school/GED were more likely to screen false positive, p=0.19).  
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The distribution of false positives was also dependent on clinical diagnoses. 
Children with developmental delays were more likely to fail the SRS-2 (p=0.023).   
Children with intellectual disabilities were the most likely to fail the SRS-2 (p=0.00030) 
even though they had no ASD diagnosis. There were three children in the sample who 
had been diagnosed with ODD (Oppositional Defiant Disorder); all three screened as 
false positives for SRS-2, which was concurrent with previous findings that SRS is not as 
effective at differentiating ASD and disruptive behavior disorders (Cholemkery, 
Kitzerow, et al, 2014).   
Agreement between SCQ and SRS-2 
Overall, there was found to be good convergent validity between the scores on the 
SCQ-Current and the SRS-2, with a Cohen’s kappa of 0.92 indicating strong agreement 
between the two measures (Table 7).   
Table 7: Agreement between scores on the SCQ and the SRS-2 for the entire sample (n=106) 
 
Positive 
Screen 
(≥11)
Negative 
Screen (<11) Total
Positive 
Screen 
(≥70)
12 5 17
Negative 
Screen 
(<70)
4 87 91
Total 16 92 108
Cohen's 
Kappa
Agreement 12 87 99 91.67%
By Chance 2.52 77.52 80.04 67.81%
SCQ
SRS-2
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Pearson’s coefficient r was also calculated to find the correlation between 
responses on the SCQ and SRS-2.  Overall, there was a strong positive correlation 
between the two measures, with a Pearson’s coefficient of r=0.761.   
The correlation between SCQ and SRS-2 Raw scores was higher for males 
(r=0.802) than for females (r=0.64).  Correlation was higher for preterm children 
(r=0.802) than for control children (r=0.662).   
Correlation between scores was highest for White subjects (r=0.87) and lowest for 
Haitian subjects (r=0.61). Hispanic/Latino subjects and Cape Verdean subjects both had a 
coefficient r=0.82.   
For maternal education levels, correlation between SCQ and SRS-2 scores was 
highest for children of mothers who had completed high school/GED (r=0.86) and lowest 
for children of mothers who had completed some college (r=0.52). 
There was a much stronger correlation between SCQ & SRS-2 scores in the U.S. 
born-mothers group (r=0.79) than in the foreign-born-mothers group (r=0.67). Portuguese 
speakers had the highest agreement between measure sores (r=0.91) and Haitian speakers 
had the lowest (r=0.62).  
 The correlation between scores was higher in the non-ASD group (r=0.71) than in 
the ASD group (r=0.64).  However, when the non-ASD group was stratified, it was found 
that the intellectual disability group had a high correlation between measures (r=0.88), 
the developmental delay group had a moderate correlation (r=0.61), but the normally 
developing group had a weak correlation (r=0.46) between scores on the SCQ and the 
SRS-2.   
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Limitations  
One limitation to the study was that the mothers of the six ASD cases were 
already aware of their child’s ASD diagnosis (with the exception of one patient who was 
being assessed for ASD on the day of enrollment in the study and was later diagnosed).  
In the case of the SCQ, which is based on the ADI-R, these mothers may have been 
sensitized to the SCQ items that parallel the ADI-R.   
Another limitation is the small sample size and limited representation of 
Hispanic/Latino and Asian minority groups, which limited our ability to draw 
conclusions about potential cultural differences.  Additionally, the sample had a relatively 
high prevalence of ASD, ID, and DD, which may contribute to elevated scores on the 
SCQ and SRS.  Additionally, there was a high proportion of pre-term/low-birth weight 
subjects in our sample; these factors may affect the generalizability of our findings to 
other populations.  The continuation of this study with larger sample size will help to 
clarify the specificity and sensitivity of the SCQ and the SRS-2 among various 
subgroups. 
Conclusions 
The modifications made to the administration of the SCQ and the SRS-2 (reading 
the items out loud and providing standardized explanations for each item) are valid and 
did not negatively affect the discriminative ability of the screening instruments.  It can be 
reliably utilized in populations where the caregiver completing the screening may have 
lower levels of education or speaks English as a second language.   
 44 
Although the Children’s Health Study is currently research-only and screening 
results are not disclosed to parents or the child’s clinician, plans are being made to 
introduce clinical assessments into the protocol, including referral and additional 
assessment by DBP clinic specialists. 
In determining cut-off scores to be used in the future in this BMC population, we 
chose to optimize both sensitivity and specificity. Because ASD is a serious condition 
that can be improved through early intervention, high sensitivity is ideal.  However, due 
to the high proportion of at-risk subjects in our study population (i.e. preterm/low birth 
weight, intellectual disabilities, developmental delays), we also want to ensure high 
specificity to limit the possibility of over-referrals, which can cause unnecessary stress 
for the patient’s family and overwhelm the limited assessment capacity of the study.    
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APPENDIX 
 
SCQ FIELD GUIDE 
 
“Hi Mom, this is a developmental questionnaire that asks about your child’s behaviors over the last three months.  Please 
answer each question with “Yes” or “No.” Keep in mind that there are no right or wrong answers.  Please let me know if you 
have any questions!” 
 
SCQ Item (Actual Wording) Rewording/Explanations/Examples  
1. Is she/he now able to talk using short phrases or 
sentences? If no, skip to question 8. 
Can he/she talk? Does he/she use short phrases or sentences?  
2. Do you have a to and fro “conversation” with her/him 
that involves taking turns or building on what you have 
said? 
Do you talk back and forth? Does he/she add to the 
conversation?  
3. Does she/he ever use odd phrases or say the same thing 
over and over in almost exactly the same way (either 
phrases that she/he hears other people use or ones that 
he/she makes up)? 
Examples: phrases he/she hears on TV 
Examples that don’t count:  Mispronounced phrases, poor grammar 
 
4. Does she/he ever use socially inappropriate questions or 
statements? For example, does she/he ever regularly ask 
personal questions or make personal comments at awkward 
times? 
“Socially inappropriate questions/statements”-very personal 
questions that may make the other person uncomfortable or 
embarrassed  
Example: asking a man why he is so fat,  
5. Does she/he ever get her/his pronouns mixed up (e.g. 
saying you or she/he for I)? 
Does he/she ever say “you” when he/she means to say “I” or 
“he/she” when he/she means to say “I” 
Examples that don’t count: getting “he” and “she” mixed up 
6. Does she/he ever use words that she/he seems to have 
invented or made up her/himself; put things in odd, indirect 
ways; or use metaphorical ways of saying things (e.g. 
saying hot rain for steam)? 
Mispronouncing words does not count.  
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7. Does she/he ever say the same thing over and over in 
exactly the same way or insist that you say the same thing 
over and over again? 
 
8. Does she/he ever have things that she/he seems to have to 
do in a very particular way or order or rituals that she/he 
insists that you go through? 
The child develops a certain way of doing things and gets 
upset if they do not do it that exact way.  
9. Does her/his facial expression usually seem appropriate 
to the particular situation, as far as you can tell? 
For example, when he/she is happy, does he/she look happy? 
Or when he/she is sad, does he/she look sad?  
10. Does she/he ever use your hand like a tool or as if it 
were part of his/her own body? (e.g. pointing with your 
finger or putting your hand on a doorknob to get you to 
open the door) 
Does she/he ever grab your hand and use it as her/his own? 
(Give WPS-provided examples.)  
11. Does she/he ever have any interests that preoccupy 
him/her and might seem odd to other people (e.g. traffic 
lights, drainpipes, or timetables)? 
These are interests that are not typical for kids their age.  
12. Does she/he ever seem to be more interested in parts of 
a toy or an object (e.g. spinning the wheels on a car) rather 
than in using the object as it was intended? 
Example: car wheel, lining up toys or looking at them rather 
than playing with them 
13. Does he/she ever have any special interests that are 
unusual in their intensity but otherwise appropriate for 
her/his age and peer group (e.g. trains or dinosaurs)? 
Example: “things that other kids his/her age like, but he/she 
likes them a lot more, to the point where you feel it is 
unusual.”  
14. Does she/he ever seem to be unusually interested in the 
sight, feel, sound, taste, or smell of things or people? 
Does the child spend a lot of time smelling, touching, tasting 
objects instead of using the object?   
15. Does she/he ever have any mannerisms or odd ways of 
moving her/his hands or fingers, like flapping or moving 
her/his fingers in front of her/his eyes? 
Demonstrate flapping hands and finger movements.  
16. Does she/he ever have any complicated movements of 
her/his whole body, such as spinning or repeatedly 
bouncing up and down? 
Must be repetitive, purposeless movements. Play does not 
count.  
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17. Does she/he ever injure her/himself deliberately, such as 
by biting her/his arm or banging her/his head? 
“deliberately” – on purpose  
Accidental injuries do not count.  
18. Does she/he ever have any objects (other than a soft toy 
or comfort blanket) that she/he has to carry around? 
If mother responds “yes”, make sure to ask what the object 
is—sometimes this item is misinterpreted as specifically 
asking about soft toys and comfort blankets.  
19. Does she/he have any particular friends or a best friend? Immediate siblings do not count.   
20. Does she/he ever talk with you just to be friendly (rather 
than to get something)? 
 
21. Does she/he ever spontaneously copy you (or other 
people) or what you are doing (such as vacuuming, 
gardening, or mending things)? 
Example: imitating something he/she sees on TV  
22. Does she/he ever spontaneously point at things around 
her/him just to show you things (not because she/he wants 
them)? 
Example: demonstrate pointing to something in the room  
23. Does she/he ever use gestures, other than pointing or 
pulling your hand, to let you know what she/he wants? 
Examples: hand movements, whole-body movements used to 
let you know the child is making a request  
24. Does she/he nod her/his head to indicate yes? Demonstrate nodding head.  
25. Does she/he shake her/his head to indicate no? Demonstrate shaking head.  
26. Does she/he usually look at you directly in the face 
when doing things with you or talking to you? 
 
27. Does she/he smile back if someone smiles at her/him?  
28. Does she/he ever show you things that interest her/him 
to engage your attention? 
Example: “Mommy, look at this!”  
29. Does she/he ever offer to share things other than food 
with you? 
Example: toys, books 
30. Does she/he ever seem to want you to join in his/her 
enjoyment of something? 
“If he/she’s having fun, does he/she want you to join in and 
have fun with him/her?” 
31. Does she/he ever try to comfort you if you are sad or 
hurt? 
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32. If she/he wants something or wants help, does she/he 
look at you and use gestures with sounds or words to get 
your attention? 
Example: “Mommy, come over here!” with demonstration of 
hand gesture  
33. Does she/he show a normal range of facial expressions? Examples: happy, angry, sad, excited, worried, surprised 
34. Does she/he ever spontaneously join and try to copy the 
actions in social games, such as The Mulberry Bush or 
London Bridge is Falling Down? 
Parents may not be familiar with The Mulberry Bush; use 
Duck Duck Goose as an alternative example.  
35. Does she/he play any pretend or make-believe games? This can be either alone or with other children. For example, 
making up stories or role-playing.  
36. Does she/he seem interested in other children 
approximately the same age whom she/he does not know?  
Will the child watch, talk to, or play with other kids he/she 
doesn’t know?  
37. Does she/he respond positively when another child 
approaches her/him? 
“Respond positively” – talks, smiles, or plays with the other 
child 
38. If you come into a room and start talking to her/him 
without calling her/his name, does she/he usually look up 
and pay attention to you? 
Emphasize “without calling his/her name.”  
39. Does she/he ever play imaginative games with another 
child in such a way that you can tell that each child 
understands what the other is pretending? 
Example: If she and her friend are playing “Frozen,” and her 
friend is Anna and she is Elsa, do they both know what the 
other kid is pretending?  
40. Does she/he play cooperatively in games that need some 
form of joining in with a group of other children, such as 
hide-and-seek or ball games?  
 
 
 
 
 
 
 
 
 
  
4
9
 
SRS FIELD GUIDE 
 
“Hi Mom, this is a developmental questionnaire that asks about your child’s social behaviors over the last six months. I am 
going to read you a statement, and you tell me whether you think it is NOT TRUE, SOMETIMES TRUE, OFTEN TRUE, or 
ALMOST ALWAYS TRUE for your child.  Keep in mind that there are no right or wrong answers.  Please let me know if you 
have any questions!” 
 
NOTE TO RA: Mom may simply respond with “yes” or “no”; if “yes”, you must prompt them to specify “sometimes”, 
“often”, or “almost always.”  
Rephrased questions marked with an asterisk (*) reverse the original question from negative to positive to make them easier to 
understand: for instance, #5 changes from “doesn’t recognize” to “does recognize.” If Mom denies the positively phrased 
question (meaning that she confirms the negative), then ask her how often the child exhibits the negative behavior (i.e. how 
often the child does not recognize being taken advantage of).    
 
SRS-2 Item (Actual 
Wording) 
Re-phrased as Question 
(With Rewording) 
Examples Explanations/Definitions 
1. Seems much more fidgety 
in social situations than 
when alone 
Does he/she seems a lot 
more fidgety or restless 
when around other people 
than when (s)he’s alone.   
 “Fidgety”- moves around a 
lot, restless, squirmy 
2. Expressions on his/her 
face don’t match what he/she 
is saying 
*Do the expressions on 
his/her face match what she 
is saying?  
He/she may say that they 
are sad, but they look 
happy 
 
3. Seems self-confident 
when interacting with others 
Does she seem self-
confident when interacting 
with others?  
  
4. When under stress, he/she 
shows rigid or inflexible 
patterns of behavior that 
seem odd 
Does he/she react the same 
way every time he/she is 
under stress? Does the 
reaction seem odd to you? 
 “rigid or inflexible patterns 
of behavior” -can be 
explained as “going on 
autopilot”  
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5. Doesn’t recognize when 
others are trying to take 
advantage of him/her 
*Does he/she recognize 
when other people are 
taking advantage of 
him/her? 
Example: if another kid 
makes him/her carry their 
books, will he/she realize 
that they are being taken 
advantage of? 
 
6. Would rather be alone 
than with others 
Would he/she rather be by 
his/herself or with other 
people?  
  
7. Is aware of what others are 
thinking or feeling 
Is he/she aware of what 
others are thinking or 
feeling?  
Example: can he/she tell if 
you are angry or upset?  
 
8. Behaves in ways that seem 
strange or bizarre 
Does she ever behave in 
ways or do things that seem 
strange or weird to you? 
 “Bizarre”- odd, weird  
9. Clings to adults, seems too 
dependent on them 
Does she cling to adults or 
seem too dependent on 
them?  
Example: does she cling 
to you (mom) or to 
teachers or other family 
members?  
 
10. Takes things too literally 
and doesn’t get the real 
meaning of a conversation 
Does he/she ever take things 
too literally or doesn’t seem 
to get the real meaning of a 
conversation?  
Example: if you make a 
teasing joke at him/her, 
he/she may be upset 
because he/she does not 
realize that you are not 
being serious 
“take things too literally”-
takes things at face value, 
does not understand sarcasm 
11. Has good self-confidence Does he/she have good self-
confidence?  
  
12. Is able to communicate 
his/her feelings to others 
Can he/she communicate 
his/her feelings to other 
people?  
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13. Is awkward in turn-
taking interactions with peers 
(for example, doesn’t seem 
to understand the give-and-
take of conversations) 
Does he/she have trouble 
with taking turns with other 
kids?  
 “peers”-other kids his/her 
age 
14. Is not well coordinated *Is he/she well-coordinated, 
like in physical activities?  
For instance, does he/she 
trip over him/herself? 
“not well-coordinated”- 
clumsy in physical activities 
15. Is able to understand the 
meaning of other people’s 
tone of voice and facial 
expressions 
Is he/she able to understand 
the meaning of other 
people’s tone of voice and 
facial expressions?  
Example: if you are mad 
at him/her, can he/she 
understand that by looking 
at you or hearing your 
voice?  
 
16. Avoids eye contact or 
has unusual eye contact 
When you are talking, does 
he/she ever avoid looking 
you in the eye or make 
unusual eye contact?  
  
17. Recognizes when 
something is unfair 
Can he/she tell when 
something is unfair?  
Example: another kid 
takes away his/her toy, 
does he/she know that this 
is unfair or wrong? 
 
18. Has difficulty making 
friends, even when trying 
his/her best 
Does he/she have a hard 
time making friends, even 
when he/she’s trying his/her 
best? 
  
19. Gets frustrated trying to 
get ideas across in 
conversations 
Does he/she get frustrated 
or upset if he/she cannot 
find the right words to 
express his/her thoughts or 
feelings?  
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20. Shows unusual sensory 
interests (for example, 
mouthing or spinning 
objects) or strange ways of 
playing with toys 
Does he/she ever put objects 
in his/her mouth, spin them, 
or have strange ways of 
playing with toys? 
  
21. Is able to imitate others’ 
actions 
Is he/she able to imitate 
other people’s actions?  
For instance, if he/she 
sees a character on a TV 
show do a dance, can 
he/she imitate the motion? 
 
22. Plays appropriately with 
children his/her age 
Does he/she play 
appropriately with children 
his/her age?  
  
23. Does not join group 
activities unless told to do so 
*Does he/she join group 
activities without having to 
be told to do it?  
If she/he sees classmates 
playing Duck Duck Goose 
, will he/she join in by 
him/herself or do you or a 
teacher have to tell 
him/her to do it? 
 
24. Has more difficulty than 
other children with changes 
in his/her routine 
Does he/she have a harder 
time than other kids with 
changes in his/her routine?  
For instance, if he/she gets 
up at the same time every 
day or has another daily 
routine, does he/she get 
upset if you switch it up? 
“routine”=things he/she does 
every day 
25. Doesn’t seem to mind 
being out of step with or “not 
on the same wavelength” as 
others 
Is he/she okay with doing 
his/her “own thing”?  
For instance, if all the 
other kids in the class are 
playing at the sandbox, is 
he/she okay with playing 
somewhere else?  
 
26. Offers comfort to others 
when they are sad 
Does he/she offer comfort 
to others if they are sad? 
For instance, if you are 
upset, will he/she come 
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over to talk to you or hug 
you?  
27. Avoids starting social 
interactions with peers or 
adults 
Does he/she ever avoid 
starting social interactions 
with other kids or adults?  
Example: ignoring the 
other person or walking 
away from a conversation 
“social interactions”-
situations where they are 
around other people or 
talking to them 
28. Thinks or talks about the 
same thing over and over 
Does he/she think or talk 
about the same thing over 
and over? 
  
29. Is regarded by other 
children as odd or weird 
Do other children think of 
him/her as odd or weird?  
  
30. Becomes upset in a 
situation with lots of things 
going on 
Does he/she become upset 
in a situation with lots of 
things going on?  
Example: at a very busy 
store, does he/she get 
overwhelmed?  
 
31. Can’t get his/her mind 
off something once he/she 
starts thinking about it 
Is he/she ever unable to get 
his/her mind off of 
something once he/she starts 
thinking about it?  
Example: he/she sees a 
movie and is  unable to 
think of anything else for 
a long time afterwards 
 
32. Has good personal 
hygiene 
Does he/she have good 
personal hygiene?  
Example: wanting to 
bathe when dirty or 
wanting to change if 
clothes are dirty 
“personal hygiene”-keeping 
your body and clothes clean 
33. Is socially awkward, 
even when trying to be polite 
Is he/she ever socially 
awkward, even when 
he/she’s trying to be polite?  
 “socially awkward”- he/she 
is noticeably uncomfortable 
being in other people’s 
presence 
34. Avoids people who want 
to be emotionally close to 
him/her 
Does he or she ever avoid 
people who want to be 
emotionally close to 
him/her?  
Example: friends, family, 
other people who love 
him/her  
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35. Has trouble keeping up 
with the flow of a normal 
conversation 
Does he/she ever have 
trouble keeping up with the 
flow of a normal 
conversation?  
  
36. Has difficulty relating to 
adults 
Does he/she have a hard 
time relating to adults? 
 “relating to adults”- 
understanding how adults 
think or why they do the 
things they do  
37. Has difficulty relating to 
peers 
Does he/she have a hard 
time relating to other kids 
his/her age? 
 “relating to peers”- 
understanding how other 
kids his/her age think or why 
they do the things they do 
38. Responds appropriately 
to mood changes in others 
(for example, when a 
friend’s or playmate’s mood 
changes from happy to sad) 
Does he/she respond 
appropriately to mood 
changes in others?  
Give WPS-provided 
example.  
 
39. Has an unusually narrow 
range of interests 
Is he/she only interested in a 
few things or toys or does 
he/she like a lot of things? 
(If mom says “a lot of 
things”, mark “1”.) 
Example: will only play 
with trains or watch train-
related TV, has no interest 
in other toys  
 
40. Is imaginative, good at 
pretending (without losing 
touch with reality) 
Does he/she have a good 
imagination? Is he/she good 
at pretending without losing 
touch with reality? 
Examples: making up 
stories or acting out 
“Frozen” or “Ninja 
Turtles”? (replace with 
current examples)  
 
41. Wanders aimlessly from 
one activity to another 
Does he/she ever wander 
aimlessly from one activity 
to another?  
Example: plays a little 
here, goes off to have a 
snack, then plays a little 
over there  
“aimlessly” – without a 
purpose  
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42. Seems overly sensitive to 
sounds, textures, or smells 
Does he/she ever seem 
overly sensitive to sounds, 
textures, or smells?  
  
43. Separates easily from 
caregivers 
Does he/she separate easily 
from caregivers? 
Example: if you drop 
him/her off at school, does 
he/she get upset when you 
leave?  
“caregiver”- you or other 
people who take care of 
him/her 
44. Doesn’t understand how 
events relate to one another 
(cause and effect) the way 
other children his or her age 
do 
*Does he/she understand 
how events relate to one 
another, like cause and 
effect, the way other 
children his/her age do?  
 “cause and effect”- why 
things happen, like if you do 
one thing, it leads to another  
45. Focuses his/her attention 
to where others are looking 
or listening 
Does he/she focus his/her 
attention to where others are 
looking or listening?  
Example: if everyone in 
the classroom turns to 
look at the board, does 
he/she do the same? 
 
46. Has overly serious facial 
expressions 
Does he/she ever have 
overly serious facial 
expressions or look too 
serious?  
  
47. Is too silly or laughs 
inappropriately 
Is he/she ever too silly or 
does he/she laugh 
inappropriately? 
Example: laughing when 
no one has said anything 
funny  
 
48. Has a sense of humor, 
understands jokes 
Does he/she have a sense of 
humor? Can he/she 
understand jokes? 
  
49. Does extremely well at a 
few tasks, but does not do as 
well at most other tasks 
Does he/she do really well 
at a few things, but not as 
well at most other things? 
Or do you feel like they are 
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pretty consistent all around? 
(If mom says “consistent”, 
mark “1”) 
50. Has repetitive, odd 
behaviors such as hand 
flapping or rocking 
Does he/she ever have 
repetitive, odd behaviors, 
like hand flapping or 
rocking?  
Physically demonstrate 
hand-flapping and rocking  
 
51. Has difficulty answering 
questions directly and ends 
up talking around the subject 
Does he/she ever have a 
hard time answering 
questions and end up talking 
around the subject?  
Example: You ask 
him/her a question and 
he/she avoids giving you a 
straight answer.  
 
52. Knows when he/she is 
talking too loud or making 
too much noise 
Does he/she know when 
he/she’s talking too loud or 
making too much noise?  
 Note: child does not have to 
correct behavior, only has to 
be aware of it.  
53. Talks to people with an 
unusual tone of voice (for 
example, talks like a robot or 
like he/she is giving a 
lecture) 
Does he/she ever talk to 
people with an unusual tone 
of voice, like a robot or like 
he/she’s giving a lecture?  
  
54. Seems to react to people 
as if they are objects 
Does he/she ever react to 
people as if they are 
objects?  
Example: moving people 
out of the way as if they 
are chairs, or seemingly 
not recognizing people as 
people 
 
55. Knows when he/she is 
too close to someone or is 
invading someone’s space 
Does he/she know if he/she 
is too close to someone or is 
invading someone else’s 
space?  
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56. Walks in between two 
people who are talking 
Does he/she ever walk in 
between two people who are 
talking?  
For example, if we were 
both standing up right 
now, would he walk in 
between us?  
 
57. Gets teased a lot Does he/she get teased a 
lot?  
 “teased”- do other kids make 
fun of him/her 
58. Concentrates too much 
on parts of things rather than 
seeing the whole picture. For 
example, if asked to describe 
what happened in a story, he 
or she may talk only about 
the kind of clothes the 
characters are wearing 
Does he/she ever focus too 
much on specific details 
instead of seeing the whole 
picture?  
  
59. Is overly suspicious Is he/she ever overly 
suspicious? 
Example: questioning 
your motives, like “why 
are we going to the 
store?”  
“suspicious”-not trusting  
60. Is emotionally distant, 
doesn’t show his/her feelings 
Is he/she emotionally distant 
or doesn’t show his/her 
feelings?  
  
61. Is inflexible, has a hard 
time changing his/her mind 
Is he/she inflexible? Like 
does he/she have a hard 
time changing his/her mind?  
 “inflexible” – stubborn  
62. Gives unusual or illogical 
reasons for doing things 
Does he/she ever give you 
unusual reasons for doing 
things or reasons that don’t 
make any sense?  
 “illogical”-doesn’t make 
sense 
63. Touches others in an 
unusual way (for example, 
Does he/she ever touch 
other people in an unusual 
Use WPS- provided 
example 
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he/she may touch someone 
just to make contact and then 
walk away without saying 
anything) 
way, like touching someone 
just to make contact and 
then walking away without 
saying anything?  
64. Is too tense in social 
settings. 
Is he/she ever too tense or 
nervous in social settings, 
like when he/she’s around 
other people?  
 “tense” –nervous, rigid (can 
physically demonstrate 
“tensing up”) 
“social settings”- around 
other people 
65. Stares or gazes off into 
space.  
Does he ever stare or gaze 
off into space?  
Example: looking at 
nothing, daydreaming  
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